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Overview

» Nutrient Effects on the Environment
« Scope of National N and P Pollution Issue
» EPA’s Nlutrient Activities

e Montana’s Nutrient Approach Compared to
other States
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Why Care About Nutrients?

» Elevated nutrients in
streams and lakes can
result in:
= Excess algal growth
= Low dissolved oxygen

= Shifts In the algal, bug or
fish composition

o Taste and odors in
drinking water

= Toxlic algal blooms that
can impact human health

0002549 8 -
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Presenter
Presentation Notes
Anabaena bloom on Odell Lake in the state of Oregon..  Anabaena are another toxin producing genus of bluegreen algae..

Nationally, the algal toxin, microcystin is reported in 1/3 of nation’s lakes.
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Presenter
Presentation Notes
Here are a few examples of impacted streams in MT – as you can see attached algae are degrading habitat for aquatic life and have also rendered these waters less desirable for recreation.


Nutrients Problems are Well-

Documented Problem

= EPA:

- Science Advisory Board (2007)

- Wadeable Streams and Lakes Assessments (2006, 2008)
- National Coastal Condition Report 111 (2008)

National Research Council:

 Mississippi River Water Quality (2008)

- Urban SW (2008)

USGS

- Impact of Nutrients on Groundwater (2010)

- SPARROW Loadings (multiple)

Many published articles, State and university reports
State EPA Nutrient Innovations Task Group (NITG) Call
to Action Report

O

m]

O

m]

0002552



Hypoxic areas in the U.S. have Increased
dramatically over the last 50 Years

@ Documented Hypoxic Areas

@ Systems in Recovery

Source: Science/World Resources Institute. 0002553
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Pollution from nutrients is a local, regional and global problem.  Hypoxia is an example.

Recent studies in Science found that there are over 400 hypoxic zones in the world.

In the Chesapeake Bay the $50 million blue crab industry is on its knees.  The Sec. of commerce declared that fishery and economic disaster in 2008. Livelihoods have been lost.  People are out of work due to declines in water quality from nutrients.

The Gulf fishery is 40% of $4 billion shellfish industry and shippers have to travel further and further away from the mouth of the Mississippi to find shrimp.

While those situations don’t affect you directly, they shape national policy that affects all of us.

It is not acceptable to allow the losses of these valuable natural resources due to pollution.

Background:
WRI breaks it down into: 415 eutrophic and hypoxic coastal systems, of which 169 are documented hypoxic areas, 233 are areas of concern, and 13 are systems in recovery.  Broken down this way, WRI reports 122 euthrophic and hypoxic areas in the U.S., including 59 hypoxic zones.
Documented hypoxic areas = Areas with scientific evidence that hypoxia was caused, at least in part, by nutrient overenrichment (excludes hypoxia caused by natural upwelling of nutrients).
Areas of concern = Systems are impaired by nutrients and are possibly at risk of developing hypoxia.
Systems in recovery = Areas that once exhibited low dissolved oxygen levels and hypoxia, but are now improving.
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Nutrient Loading to the Gulf of Mexico
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Presentation Notes
The USGS work is an important source of information for EPA’s national perspective.

Background:  Note that these figures don’t match the USGS pie chart!!
The delivery of phosphorus (shown in map) and nitrogen to the Gulf of Mexico is highest from watersheds in the central and eastern portions of the Mississippi River Basin. Animal manure on pasture and range lands contribute nearly as much phosphorus as cultivated crops, 37 versus 43 percent. 

About 65 percent of nitrogen originates primarily from cultivated crops, mostly corn and soybean, with animal grazing and manure contributing about 5 percent. Findings are based on innovative geo-spatial modeling that integrates long-term monitoring data with spatially extensive geographic maps of watershed characteristics and contaminant sources. 
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Presentation Notes
About 45% of the nation’s lakes and 50% of its streams are in fair to poor condition for TN or TP relative to reference waters.

This map shows the TP concentrations across the country from the NRSA survey conducted in 2008/ 2009.  These surveys use a random site selection process and reference site approach to establish thresholds for condition ratings.  

The dots show the relative levels of total nitrogen from these sites. The red and brown dots represent higher concentrations of TN (see dots for concentration range).  

Sites that are brown or black and some of the red sites exceed 1300ug/l.  That's the corn belt value, and we used that as a conservative value meaning if a stream exceeded this concentration then it was most likely going to be negatively impacted.  But, in other regions this value could and probably should be much lower.

Background:  
These are the sampling sites from the Wadeable Streams Survey from 2006. 
Congress asked EPA to develop snapshots of the condition of the nations waters and to do that sites were selected using a random selection process.

Background: (need to update with NRSA details)
comparing the Integrated 305(b) and 303(d) Reports across states and rolling the information together from them allows only gross generalizations  
So, EPA completed the “Wadeable Streams Assessment,” in response to Congress’ request.
The WSA is a water quality survey designed to make a statement about water quality with statistically known confidence.  
The statements are about the nation, a region or an ecoregion, but not a specific stream
The Wadeable Stream Survey complements the state’s traditional targeted assessments that do make assessments about specific water bodies.
Because there are no water quality standards for nutrients in R8 states, thresholds that indicate problems due to nutrients are scientifically derived from evaluating least impacted areas.  They can be derived in several ways. 
Depending on what thresholds are used to determine enrichment, the wadeable stream survey suggests about 30% -40% of R8 stream length exceeds the thresholds and would show problems due to either or both phosphorus or nitrogen.




NRSA Survey Results
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Presentation Notes
This map shows nitrogen concentrations across the country from the Wadeable Streams Survey in 2006.  These surveys use a random site selection process and reference site approach to establish thresholds for condition ratings.  

The dots show the relative levels of total nitrogen from these sites. The red and brown dots represent higher concentrations of TN (see dots for concentration range).  

Sites that are brown or black and some of the red sites exceed 1300ug/l.  That's the corn belt value, and we used that as a conservative value meaning if a stream exceeded this concentration then it was most likely going to be negatively impacted.  But, in other regions this value could and probably should be much lower.
 Colorado appears less impacted 

Background:  
These are the sampling sites from the Wadeable Streams Survey from 2006. 
Congress asked EPA to develop snapshots of the condition of the nations waters and to do that sites were selected using a random selection process.
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Nitrate in Ground Water - HOs slide?

» 495 private wells In
agricultural areas
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Presentation Notes
A USGS study of nearly 500 wells in agricultural areas shows increasing nitrate levels in response to fertilizer use since 1950

Background
Recent USGS studies and assessments at Regional /national scales show increase in GW contamination
Nitrate increased since 1950 based on age dating –

Rate of nitrate violations in community water systems doubled over past 7 years

For groundwater supplies:
Big concern is excess nitrate from overuse of fertilizers.
Figure shows national trend in nitrate violations at public water supplies.
In Region 8, we’ve seen 69 violations in the past six years; 63 of these in groundwater systems:
CO      27
MT     31
ND       1
SD       9
WY     1

Nitrate MCL = 10 mg/L;  Nitrite MCL = 1 mg/L; 
Cost of treatment for nitrate is very high:
Des Moines, IA- $4M 
Pretty Prairie, KS- $1.5M
Englewood, CO-  $20M



EXPLANATION
Nitrate, in milligrams per liter as N
=10 e >land=10 o =1
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(MCL of 10 mg/L exceeded as N in 4.4 % of the wells)


State Integrated Reports

¢ 14,000 Nutrient-related Impairment Listings in
49 States...an underestimate

- ~4 Million Acres of Lakes and Reservolrs

* One third of U.S. estuaries
are eutrophic
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Nationally, how many of our waters are impaired for nutrient?:

Half of our streams have medium to high levels of nutrients

14,000 Nutrient related impairment listings in 49 states.  

Even without nutrient criteria these listings are generally for:
DO
chlorophyl
nitrogen
phosphorous
Eutrophication

These numbers are an underestimate because:
Few of the total state waters are assessed
Many waters have no or narrative standards, thus if a bloom hasn’t occurred, there’s no record.

Background
From data submitted by states through integrated reports
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Waters Threatened/Impaired by Nutrient Pollution:

>8,000 river miles
>300,000 lake acres
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Right here in the six state region we call EPA Region 8…  more than 8,000 river miles and greater than 300,000 lake acres are either threatened or impaired because of nutrient pollution.  (source of information – ATTAINS Mar 2013).

http://www.google.com/imgres?imgurl=http://www.freelogovectors.net/wp-content/uploads/2011/09/environmental_protection_agency-logo.jpg&imgrefurl=http://www.freelogovectors.net/epa-logo-environmental-protection-agency-united-states-eps-file/&usg=__iGCHjp1EiVQ0N24aX8G1rJaGI5U=&h=498&w=498&sz=787&hl=en&start=2&zoom=1&tbnid=1ib5utJtji5y3M:&tbnh=130&tbnw=130&ei=ebYyT46ADOXk0QGatNTEBw&prev=/search?q=epa+logo+download&hl=en&sa=X&rlz=1T4ADRA_enUS365&tbm=isch&prmd=ivns&itbs=1
http://www.google.com/imgres?imgurl=http://www.freelogovectors.net/wp-content/uploads/2011/09/environmental_protection_agency-logo.jpg&imgrefurl=http://www.freelogovectors.net/epa-logo-environmental-protection-agency-united-states-eps-file/&usg=__iGCHjp1EiVQ0N24aX8G1rJaGI5U=&h=498&w=498&sz=787&hl=en&start=2&zoom=1&tbnid=1ib5utJtji5y3M:&tbnh=130&tbnw=130&ei=ebYyT46ADOXk0QGatNTEBw&prev=/search?q=epa+logo+download&hl=en&sa=X&rlz=1T4ADRA_enUS365&tbm=isch&prmd=ivns&itbs=1

. e r— 3 R

5wl
it - sigtios ¥ . L s T
— b )

- - —_— e — - e e S R 3 Eis -t e S i T

sources

 Municipal Wastewater Treatment
= Among most heavily regulated sectors in US
= >16,500 municipal treatment system permits
« Atmospheric Nitrogen Deposition
* Urban Stormwater
= 80% of U.S. pop lives on 10% of land
= 50% of existing urban landscape will be redeveloped by 2030
e Agricultural Livestock
= $130 Billion Industry , >1 bil tons of manure annually
e Agricultural Row Crops
= Significant source of N&P In many areas
= Generally exempt from CWA regulation 0002562
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Municipal Wastewater Treatment
Among most heavily regulated sectors in US, treat >18 mil tons of human waste annually
>16,500 municipal treatment system permits, ~7% have numeric limits for N or P, 18% monitor for these pollutants
Atmospheric Nitrogen Deposition
Regulations in place, more underway
These sources can be significant, e.g., in the Chesapeake Bay and Mississippi River watersheds, Atmospheric N accounts for 21% of the source contributions
Urban Stormwater 
80% of U.S. pop lives on 10% of land, urban pop impacting coastal areas
50% of existing urban landscape will be redeveloped by 2030, and additional 30% of currently undeveloped land likely to be developed
Agricultural Livestock
$130 Billion Industry , >1 bil tons of manure annually 
Substantial Production is Largely Unregulated by CAFO Rule
Agricultural Row Crops
$120 Billion Industry, in many areas a significant source of N&P
Ag SW Runoff and Irrigation Return Flows Exempt from CWA, Variable Controls at State Level



Everyone Has a Role
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EPA’s Nutrient Framework: Why Now?

e Serious problem that is getting worse

= Potential to become one of the costliest and most challenging
environmental problems

e Growing population

e To protect public health and the environment, need to act
now to reduce N and P loadings -- while states continue to
develop numeric nutrient criteria and standards
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So what is EPA doing to address nutrients?

More N and P pollution from urban stormwater, municipal and industrial wastewater discharges, air dep., agriculture

Since 1998, EPA has encouraged states to develop numeric nutrient criteria to gauge N and P pollution and develop and implement appropriate solutions
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5: ] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% g WASHINGTON, D.C. 20460
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MAH ] 6 ?.()ﬂ OFFICE OF
WATER
MEMORANDUM

SUBJECT: Working in Partnership with States to Address Phosphorus and Nitrogen
Pollution through Use of a Framework for State Nutrient Reductions

FROM: Nancy K. Stoner
Acting Assistant Administrator

TO: Regional Administrators, Regions 1.106\140

This memorandum reaffirms Wm to partnering with states and
collaborating with stakeholders t aE&r ter progress in accelerating the reduction of nitrogen
and phosphorus loadings g% ’s waters. The memorandum synthesizes key principles
that are guiding uided Agency technical assistance and collaboration with states

0 place new emphasis on working with states to achieve near-term
rient loadings.

Over the last 50 years, as you know, the amount of nitrogen and phosphorus pollution
entering our waters has escalated dramatically. The degradation of drinking and environmental
water quality associated with excess levels of nitrogen and phosphorus in our nation’s water has
been studied and documented extensively, including in a recent joint report by a Task Group of
senior state and EPA water quality and drinking water officials and managers.' As the Task
Group report outlines, with U.S. population growth, nitrogen and phosphorus pollution from
urban stormwater runoff, municipal wastewater discharges, air deposition, and agricultural
livestock activities and row crop runoff is expected to grow as well. Nitrogen and phosphorus
pollution has the potential to become one of the costliest and the most challenging environmental
problems we face. A few examples of this trend include the following:

1) 50 percent of U.S. streams have medium to high levels of nitrogen and phosphorus.
2) 78 percent of assessed coastal waters exhibit eutrophication.
3) Nitrate drinking water violations have doubled in eight years.

! An Urgent Call to Action: Report of the State-EPA Nutrients Innovations Task Group, August 2009.

Internet Address (ULL) @ hitp/iwww.epa.gov
Recycled/Recyclable ® Printed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlorine Free Recycled Paper
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Realizing a need for greater action, In March 2011, EPA’s Office of Water issued a memo entitled “Working in Partnership with States to Address Phosphorus and Nitrogen Pollution Through Use of a Framework for State Nutrient Reductions.”  

The memo emphasized that nutrient pollution continues to have the potential to become one of the costliest and most challenging environmental problems that we face and reaffirmed the agencies commitment to partner with states and stakeholders to make greater progress in reducing nutrient loading to our nation’s waters.
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Framework: Guiding Principles

* Results, results, results: build from existing
state work but accelerate progress and
demonstrate clear results

e Encourage a collaborative approach between
federal partners, states, and stakeholders

« States need flexibility to achieve near-term
reductions in N and P pollution while they make
progress on their long term strategies

0002566



EPA's recommended elements of a strategy

« Prioritize watersheds for N & P load reductions (HUC 8 — 12)

« Set watershed load reduction goals on available info

» Ensure effective permits (WPDES, CAFO, storm water)

» Agricultural areas

« Storm water & Septics (MS4s, leverage local gov't resources)

« Accountability and Verification

« Annual public reporting of implementation and reductions

1
2
3
4
9
6
7
8

» Develop workplan for numeric P and N criteria 0002567
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Refresher on EPA’s recommended elements..


R

Other EPA Nutrient Efforts

e Training to assist permit
writers in developing WQBELSs for nutrients

e Development of “guiding principles” for
consideration when using response variables
with numeric nutrient criteria

e National coordination with NRCS on the
National Water Quality Initiative

0002568
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EPA N and P Pollution Data Access Tool (NPDAT)

e Consists of a geospatial viewer, introductory website, and
data download tables, available at:
www.epa.gov/nutrientpollution/npdat

* Generally contains “Pre-assembled” data that is publicly
available elsewhere

o Provides streamlined access to these data in one place, in
commonly-used formats

® Supports states as they consider
o Extent and magnitude of N and P pollution

o Water quality problems and vulnerabilities related to this
pollution

o Potential pollution sources
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you may want to add to the NPDAT slide (or verbally mention) that a key feature is the ability to use this tool to prioritize watersheds within a state based on nutrient loading and identify key sources in order to target reduction activities, per the Framework.


Nutrient Pollution
Additional Resources Available

oY EPA Mobile | Espafiol | X: KM - M{ERE | Tiéng Viét
N
\’ United States Environmental Protection Agency

Advanced Search

LEARN THE ISSUES =~ SCIENCE & TECHNOLOGY LAWS & REGULATIONS = ABOUT EPA

Nutrient Pollution
: < [V R -L.“:l!”i;z:..’fi;:_??mh

& Nutrient Pollution 2‘. _—

Join the Conversation

i LG i ; . :
4 > One of America's most widespread, costly, and « ' ‘About Water
' challenging environmental problems is excess

nitrogen and phosphorus in the air and water. m

+* Water Headlines
+ Watershed News

e The Problem ¢ In Your Community Visit EPA's site for nutrient
¢ Sources and Solutions ¢ In Your Home pollution policy and data.

e The Effects e InYour Yard 0002570
e Where it Occurs ¢ In Your Classroom

hHn:/fena.ocov/nutrientnollution/
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Progress Toward Clean Water Act
Adopted Numeric Nutrient Criteria
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EPA also continues to encourage states to adopt numeric nutrient criteria.

I’d also like to update the group on a recently revised map of states progress in adopting numeric water quality criteria for nitrogen and phosphorus.  States that are blank on this map have not yet adopted any numeric water quality criteria for nutrients.  A lack of progress by some states, prompted EPA to issue a memo in march 2011 strongly encouraging states to develop nutrient reduction strategies to show near term progress while they continue to work on numeric nutrient criteria.

More than half or our states have either developed or are in the process of developing strategies similar to the one North Dakota is working on today. 

Also important to mention, is that EPA has been under considerable pressure from third parties to ensure that states are making progress.  And ultimately, it is to the benefit of states to reduce nutrient pollution to ensure that citizens have access to clean lakes, streams, and drinking water for generations to come.

• Numeric Nutrient Criteria
– 8 states have numeric P criteria for all waters within
one or more classes of waters (i.e., rivers/streams,
lakes/reservoirs, and estuaries)
– 18 states have site specific numeric criteria for either
N or P
– 25 states have no numeric criteria for N or P
(including Washington, DC)
• Narrative Nutrient Criteria
– 19 states have narrative nutrient criteria that cover
rivers/streams or lakes/reservoirs
– 14 states have narrative nutrient criteria that cover
estuaries


Montana Nutrient Summary

« MDEQ'’s proposed criteria are scientifically
defensible and protective of the designated uses

« Variances to the WQS are a key aspect of MT
program for nutrients |

« MDEQ'’s trading policy
offers additional flexibility
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Clark Fork River photo



How does MT’s Approach Compare to
Other States?

* Montana’s nutrient criteria efforts focus on wadeable
streams and large rivers vs. lakes

« MT’s nutrient rules include nitrogen criteria
= TP focus by most states
s Examples of states with TN criteria include:
*FL
*CO
*VT
*NY
* UT — criteria currently under development

0002573
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Several states (Count) have adopted numeric criteria for lakes/ reservoirs 

Florida
Maine
Michigan
New York
New Jersey
Minnesota
West Virginia
Vermont
Rhode Island
SC – completed for lakes > 40 acres
Colorado
WV
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Numeric Phosphorus Criteria for Rivers and Streams
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Numeric Nitrogen Criteria for Rivers and Streams
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Preventing Futrophicdation: Scientiftc Support for Dual
Nutrient Criteria

Summary

Hutrient pollution wsulting froem excess nittogen
(M) and phosphors (F) 15 a leading cause of
degradation of 1.5, water quality: The scientific
literatire provides mangrexaraples that ilustrate
the effects of both M and P on nstrearm and
dowmstrearm water qualityin streams, lakes,
estuaries, and coastal systerns. Development of
rorveric rutrient criteria for both M and P oan be
aneffective tool to present entrophicationand
potect designated nses inthe nation's wates.
The parpose of this fact sheet is to describe the
ariertific basis supporting the developraent of
criteria for both M and P. It does not address the
flexibility that states and authorzed tribes have
to pionitize the developenent of criteria based on
rontrie nt managerment strategies.

Background

Mitrogen and phosploris together suppot the
growth of algae and aquatic fants, which
movide food and habitat for fish, shellfish and
other orgarisras that Ive in water. Excess M and
P in apeatic systerns can stirulate production of
Hart {ircludivg alzae and vasrular plants) and
rricrobial biowass, whichleads fo depletion of
dissolved oxigern, reduced transpate rey, and
charges inbiotic cornrmmity cormposition -- this
iz called entrophication [30]. Inaddition to the
Irpacts on aguatic life, excess rutrients canalan
degrade aesthetics of recreatioral waters [29, 33,
], andircrease the incidence of harmful algal
bloorns, which wayendange r hirman bealth [,

Underthe Clean Water Lot states and
authorized tribes are resporeible for establishing
water guality standards that specifir appeopriate
e signated uses, establish criteria to protect
those uses, develop anti-degradation policies and
impementation methods, and provide for the
potec tion of dowretreara waters. Murneric
rotrierd criteria are an iraportart elerment of
water guality standards and are an effectrve fool

1

for preventing rtrie nt pollution, for exarple, in
helping to dertve nurneric lirits in disc harge
perraits. Developree it of e e marient
criteria is one aspect of a coomdirated and
corape e relve approach fo mzttent
managemment [42]. EPA Yas published several
guidarce docmments to assist states and
authorized tribes in derfving nureric nutient
criteria for both M and P to protect aguatic
systerns [36, 37, 38, 40, 41].

Inwaters where a rtrie rt-related irpairraent
hias alieadyhbeen identified, foows ona single
rutrient raybe warranted to restore designated
uses. This raybe the case inwaters with stong
single rortrierd Mritation or those without
significant cormection to downstrearm waters that
hive a differerd livdting rogtrient. In these
instances, evaluation of data on nutrient
livitation status is reeded fo deterraine how M
and P concentrations affect the aquatic systeres.

Vihy develop criteria for both N and P?

Mutrie it maragernent efforts have traditionally
focused oncontrolling a single lirdting rtrie it
iie., M or F) based ona paradigr that assumes
pritoary production is H-limited in rarire
waters and P-lirited in fresharaters.

Conee poally, the assuraption is that if the key
liriting roatrient is cortrolled, priraary
production is liraited and the cascadirg effects
of entrophication do yot ocour. In practice,
howeseer, there ae scientific reasons that make
thiz an cvetly sivaplistic raodel for managerment
of mtrient pollution as described belowr.

Trophic status may wary bath s patially and
terporally.

The scientific literature demionstrates that
rntrient concertrations varyacroes a lardscape
as aresult of a redtitnde of factors, v luding
clirate, flow, geclogy, soils, hiological
processes, and boroan activities. This warability
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EPA recently stressed the importance of regulating both N and P in a fact sheet issue in Dec. 2012. 


How does MT’s Approach Compare to
Other States?

 Identifying flexible approaches to implementing
nutrient criteria is central to MDEQ’s approach

e Use of variances for categories of dischargers

o Based on a demonstration of “substantial and
widespread” economic impacts

= 3 discharger categories: > 1 MGD; < 1IMGD; and
lagoons
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Some states have implemented technology-based limits for TP and/or TN
May be applied in areas where WQS have not yet been adopted
Provide mechanism for incremental progress


IA has 2 mg/l TP and 8 mg/l TN tech limits
KS  1 mg/l TP and 10 mg/l TN
MI TP limit of 1 mg/L 


RRRRRRRERREREERRERRRIA,

summary

e Addressing nutrient pollution is a priority for
EPA both nationally and regionally.

e EPA Is committed to working with MDEQ to

finalize adoption of their numeric nutrient
criteria. .

e For additional information: |
o http://epa.gov/nutrientpollution |
o http:.//epa.gov/nandppolicy

Photo Credit: Peter Ismert
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http://epa.gov/nutrientpollution
http://epa.gov/nandppolicy

Preventing Polluted Runoff

Questions?

Homeowners can pravent palluted
runoff by using fertilizers and chemicals
sparingly, maintaining septic systems,

and picking up pet waste, Farmers can prevent polluted runoff by
managing soil and animal feeding
operations and buffering streams with
native trees and plants,

Developers and pianners can prevent
polluted runoff by using low impact
development and providing structural
and nonstructural controls.
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